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Which becomes vapor once the column absorbs heat from a 
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HEAT DISSIPATION DEVICE HAVING 
PHASE-CHANGEABLE MEDIUM THEREIN 

FIELD OF THE INVENTION 

The present invention relates generally to a heat dissipa 
tion device, and more particularly to a heat dissipation 
device used for dissipating heat generated by an electronic 
device. 

DESCRIPTION OF RELATED ART 

With advancement of computer technology, electronic 
devices operate rapidly. It is Well knoWn that more rapidly 
the electronic devices operate, more heat they generate. If 
the heat is not dissipated duly, the stability of the operation 
of the electronic devices Will be impacted severely. Gener 
ally, in order to ensure the electronic device to run normally, 
a heat dissipation device is used to dissipate the heat 
generated by the electronic device. 

Conventionally, the heat dissipation device has a heat 
sink. The heat sink comprises a heat conducting column and 
a cylindrical heat dissipation body. The cylindrical heat 
dissipation body comprises a cylindrical core and a plurality 
of ?ns extending radially outWards from the core. The core 
de?nes a vertical through hole therethrough for receiving the 
column therein. The column is interferentially ?tted in the 
through hole of the core. Therefore, an outer face of the 
column contacts With an inner face of the core. In use, a 
bottom of the column contacts to a heat generating elec 
tronic device and absorbs heat from the electronic device. 
The heat in the column is transferred to an upper portion of 
the column along an axial direction and to the core and the 
?ns along a radial direction of the column. Then, the heat in 
the ?ns is dissipated to an ambient air. HoWever, the column 
and the core have a certain degree of roughness at the outer 
face of column and the inner face of the core; thus, the tWo 
faces can not have an intimate contact With each other, and 
air gaps exist betWeen the tWo faces. Therefore, a high 
thermal resistance exists betWeen the column and the core of 
the heat dissipation body, Which results in a loW heat 
transferring ef?ciency betWeen the tWo faces. Consequently, 
the heat generated by the electronic device cannot timely 
reach the ?ns to be dissipated. And thus, the heat is accu 
mulated in the column. The normal function of the electronic 
device is impacted adversely. 
What is needed, therefore, is a heat dissipation device 

having a great heat transferring capacity and improved heat 
dissipating capacity. 

SUMMARY OF INVENTION 

A heat dissipation device in accordance With a preferred 
embodiment of the present invention comprises a heat 
dissipation body, a heat conducting body thermally com 
bined With the heat dissipation device, and a locking device 
engaging With the heat conducting body. The heat dissipa 
tion body comprises a central portion de?ning a through 
hole therein and a plurality of ?n extending from a periphery 
of the central portion. Each of the ?ns branches a plurality 
of portions at an end thereof. The heat conducting body 
comprises a column thermally ?tted in the through hole of 
the central portion of the heat dissipation body. A cavity is 
de?ned betWeen the column and the central portion of the 
heat dissipation body. The cavity contains a phase-change 
able medium therein, such as Water or alcohol. The medium 
becomes vapor When the column absorbs heat from a heat 
generating electronic device. 
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2 
Other advantages and novel features Will become more 

apparent from the folloWing detailed description of preferred 
embodiments When taken in conjunction With the accompa 
nying draWings, in Which: 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an exploded, isometric vieW of a heat dissipation 
device in accordance With a preferred embodiment of the 
present invention; 

FIG. 2 is an assembled vieW of FIG. 1; 
FIG. 3 is a top vieW of FIG. 2, With a lid of the heat 

dissipation device being removed; and 
FIG. 4 is a vieW similar FIG. 2, With a part thereof being 

cut aWay. 

DETAILED DESCRIPTION 

Referring to FIG. 1, a heat dissipation device in accor 
dance With a preferred embodiment of the present invention 
comprises a heat sink and a locking device 50 for securing 
the heat sink to a heat generating electronic device (not 
shoWn) located on a printed circuit board (not shoWn). The 
heat sink comprises a heat conducting body 10 and a heat 
dissipation body 30 thermally engaged With the conducting 
body 10. 

The heat conducting body 10, Which is made of metal 
having a good heat conductivity such as copper, comprises 
a circular heat receiver 11 and a column 13 extending 
upWardly from the heat receiver 11. The column 13 com 
prises a solid core 131 in a center thereof. Four uniformly 
distributing spokes 133 extend radially from a periphery of 
the core 131. Four notches 135 are de?ned betWeen the 
spokes 133 and the core 131. The column 13 has a round 
bottom portion 137 beloW the notches 135 and above the 
heat receiver 11. 
The heat dissipation body 30 comprises a cylindrical 

central portion 31 and a plurality of radial ?ns 32 extending 
outWardly from the central portion 31. The central portion 
31 de?nes a circular through hole 311 vertically throughout 
a center of the central portion 31, for receiving the column 
13 of the heat conducting body 10 therein. The ?ns 32 have 
a height, Which is the same as that of the central portion 31. 
Each of the ?ns 32 has a main portion 321 connecting With 
the central portion 31 and three offsetting portions 323 
integrally branching outWardly from a free end of the main 
portion 321. 

Referring to FIGS. 2-4, in assembly of the heat conduct 
ing body 10 and the heat dissipation body 30 of the heat sink, 
the column 13 is ?tted in the through hole 311 of the central 
portion 31 of the heat dissipation body 30. The column 13 
can be securely ?tted in the through hole 311 via an 
interferential engagement betWeen the column 13 and the 
central portion 31, Which is achieved by ?rstly heating the 
heat dissipation body 30 to expand the through hole 311. The 
column 13 is then inserted into the through hole 311 under 
the expanded condition. When the heat dissipation body 30 
is cooled, the central portion 31 shrinks to have an interfer 
ential engagement With the column 13 so that the heat 
conducting body 10 and the heat dissipation body 30 are 
securely connected together. The bottom portion 137 of the 
column 13 of the heat conducting body 10 is located outside 
the through hole 311 of the central portion 31 of the heat 
dissipation body 30 and seals a bottom end of the through 
hole 311. A slot (not labeled and best seen in FIG. 4) is 
de?ned betWeen the heat receiver 11 of the heat conducting 
body 10 and the central portion 31 of the heat dissipation 
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body 30 When the tWo bodies 10, 30 are connected together. 
The slot is used for accommodating the locking device 50 to 
thereby mount the locking device 50 to the tWo bodies 10, 
30. Particularly see FIG. 3, the spokes 133 intimately contact 
With an inner face of the central portion 31. Each notch 135 
is surrounded by the inner face of the central portion 31, tWo 
adjacent spokes 133, a periphery face of the core 131 and the 
bottom portion 137 of the column 13; therefore, four cavities 
35 are de?ned betWeen the column 13 of the heat conducting 
body 10 and the central portion 31 of the heat dissipation 
body 30. Each cavity 35 is ?lled With a phase-changeable 
medium Which has a phase change When it is heated above 
or cooled beloW to certain temperatures, respectively. The 
medium can be Water or alcohol, Which becomes vapor 
When it receives heat from the heat conducting body 10 
When the heat receiver 11 thermally contacts With the heat 
generating electronic device. Particularly see FIG. 4, a lid 33 
is inserted into the through hole 311 of the central portion 31 
to seal the cavities 35 of the heat sink from a top of the 
cavities 35. 

Referring back to FIG. 1, the locking device 50 comprises 
a substantially rectangular plate 51 and four ?xing legs 53 
extending outWardly from four corners of the plate 51, 
respectively. The plate 51 has an opening 511 de?ned in a 
center thereof. A diameter of the opening 511 is larger than 
that of the column 13, but smaller than that of the heat 
receiver 11 of the heat conducting body 10. An engaging 
portion 513 of the plate 51 around the opening 511 is 
embossed upWardly. The engaging portion 513 further 
extends to the ?xing legs 53. Each of the legs 53 has a ?xing 
hole (not labeled) de?ned in a distal end thereof for ?ttingly 
receiving a fastener 54 therein. The fasteners 54 are used to 
attach the heat dissipation device to the printed circuit board 
(not shoWn). The fasteners 54 each comprise a screW (not 
labeled) and a spring (not labeled) combined to the screW. 

Referring also to FIG. 4, the bottom portion 137 of the 
column 13 of the heat conducting body 10 is received in the 
opening 511 of the plate of 51 the locking device 50. 
Thereof, the engaging portion 513 of the plate 51 is sand 
Wiched betWeen the heat dissipation body 30 and the heat 
receiver 11 of the heat conducting body 10. The engaging 
portion 513 engages With the bottom portion 137. The distal 
ends of the four ?xing legs 53 of the locking device 50 
extend aWay from the ?ns 32 of the heat dissipation body 30. 

In use, the heat sink is intimately attached to the heat 
generating electronic device (not shoWn) located on the 
printed circuit board via the locking device 50 ?xed to the 
printed circuit board. The heat receiver 11 contacts With the 
electronic device and absorbs heat from the electronic 
device. The heat reaches the bottom portion 137, the core 
131 and the spokes 133 of the column 13; the phase 
changeable medium in the cavities 35 is heated up and has 
phase change to become vapor. Therefore, the heat is trans 
ferred to the central portion 31 and ?ns 32 via the phase 
changeable medium and the spokes 133 to be dissipated to 
an ambient air. 

Furthermore, a fan (not shoWn) can be provided to be 
positioned atop of the heat sink to provide a forced air?oW 
to the heat sink. 

According to the preferred embodiment of the present 
invention, the phase-changeable medium is ?lled in the 
cavities 35 betWeen the column 13 of the heat conducting 
body 10 and the central portion 31 of the heat dissipation 
body 30. When the heat conducting body 10 absorbs heat 
from the electronic device, the phase-changeable medium is 
heated up and has a phase change to transfer the heat from 
the heat conducting body 10 to the central portion 31 and the 
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4 
?ns 32 of the heat dissipation body 30. In comparison With 
the conventional heat dissipation device, the heat in the 
conducting body 10 can be rapidly transferred to the ?ns 32 
via the phase-changeable medium. 

Moreover, the ?ns 32 of the heat dissipation device 30 
branch a plurality of offsetting portions 323, Which increase 
heat dissipation area of the heat dissipation device 30. 

It is believed that the present embodiments and their 
advantages Will be understood from the foregoing descrip 
tion, and it Will be apparent that various changes may be 
made thereto Without departing from the spirit and scope of 
the invention or sacri?cing all of its material advantages, the 
examples hereinbefore described merely being preferred or 
exemplary embodiments of the invention. 

What is claimed is: 
1. A heat sink comprising: 
a heat dissipation body comprising a central portion 

de?ning a through hole therein and a plurality of ?ns 
extending from a periphery of the central portion, each 
of the ?ns branching into a plurality of portions at an 
end thereof; and 

a heat conducting body comprising a column thermally 
?tted in the through hole of the central portion of the 
heat dissipation body, a plurality of separate cavities 
being de?ned betWeen the column and the central 
portion of the heat dissipation body, the separate cavi 
ties containing a phase-changeable medium therein. 

2. The heat sink of claim 1, Wherein the plurality of ?ns 
integrally extend from the central portion of the heat dissi 
pation body. 

3. The heat sink of claim 2, Wherein the central portion of 
the heat dissipation body is cylindrical, and Wherein the ?ns 
radially extend from the periphery of the central portion. 

4. The heat sink of claim 3, Wherein the through hole 
extends throughout a center of the central portion along an 
axial direction of the central portion. 

5. The heat sink of claim 1, Wherein the column of the heat 
conducting body has a solid central core and a plurality of 
spokes radially extending from the core, the spokes extend 
ing from an end to an opposite end of the through hole of the 
central portion of the heat conducting body along an axial 
direction of the central portion, the spokes thermally con 
tacting With an inner face of the central portion of the heat 
dissipation body. 

6. The heat sink of claim 5, Wherein the column of the heat 
conducting body has a round end engaged in the through 
hole of the central portion of the heat dissipation body. 

7. The heat sink of claim 6 further comprising a lid, 
Wherein each of the cavities is hermetically de?ned betWeen 
the lid, the inner face of the central portion of the heat 
dissipation body, a periphery of the core, tWo adjacent 
spokes and the round end of the column of the heat con 
ducting body. 

8. The heat sink of claim 6, Wherein the heat conducting 
body has a heat receiver extending from the round end of the 
column thereof along an axial of the column and extending 
beyond the through hole of central portion of the heat 
dissipation body. 

9. The heat sink of claim 7, Wherein the heat receiver of 
the heat conducting body has a ?at face for contacting With 
a heat generating device. 

10. The heat sink of claim 1, Wherein each of the ?ns 
comprises a main portion and three offsetting portions 
branching from the main portion. 
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11. A heat dissipation device comprising: 
a heat dissipation body comprising a central portion 

de?ning a through hole therein and a plurality of ?ns 
radially extending from a periphery of the central 
portion; 

a heat conducting body comprising a column being ther 
mally ?tted in the through hole of the central portion of 
the heat dissipation body, a plurality of separate cavities 
being de?ned betWeen the column and the central 
portion of the heat dissipation body, the separate cavi 
ties containing phase-changeable medium therein; and 

a locking device located betWeen the heat dissipation 
body and the heat conducting body and engaging With 
the heat conducting body. 

12. The heat dissipation device of claim 11, Wherein the 
column has a central solid core and a plurality of spokes 
radially extending from the core and ?tted in the through 
hole of the central portion of the heat dissipation body. 

13. The heat dissipation device of claim 12 further com 
prising a lid, Wherein each of the cavities is hermetically 
de?ned betWeen the lid, an inner face of the central portion 
of the heat dissipation body, tWo adjacent spokes and a 
round end of the column of the heat conducting body. 

14. The heat dissipation device of claim 13, Wherein the 
locking device comprises an engaging portion and an open 
ing surrounded by the engaging portion, and Wherein the 
heat conducting body has an heat receiver extending from 
the round end of the column, and Wherein the engaging 
portion of the locking device is sandWiched betWeen the heat 
receiver of the heat conducting body and the heat dissipation 
body via the round end of the column being ?tted in the 
opening of the locking device. 

15. The heat dissipation device of claim 14, Wherein the 
locking device comprises a plurality of ?xing legs extending 
from the engaging portion. 

16. The heat dissipation device of claim 11, Wherein each 
of the ?ns branches a plurality of offsetting portions. 
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17. A heat dissipation device comprising: 
a heat conducting body having a central core and a 

plurality of spokes extending radially outWardly from 
the central core; 

a heat dissipating body having a cylindrical central por 
tion and a plurality of ?ns extending outWardly from 
the cylindrical central portion, Wherein the cylindrical 
central portion accommodating the heat conducting 
body therein, the spokes engaging With an inner face of 
the cylindrical central portion thereby to de?ne a plu 
rality of separate cavities betWeen the heat conducting 
body and the heat dissipation body; and 

a phase-changeable medium being ?lled in the separate 
cavities, Wherein the phase-changeable medium 
becomes vapor upon receiving heat from a heat-gen 
erating electronic device in thermal contact With a 
bottom face of the heat conducting body. 

18. The heat dissipation device of claim 17 further com 
prising a locking device sandWiched betWeen the heat con 
ducting body and a bottom of the heat dissipation body, 
adapted for fastening the heat dissipation device to a printed 
circuit board on Which the heat-generating electronic device 
is mounted. 

19. The heat dissipation device of claim 18 further com 
prising a lid ?ttingly inserted into the cylindrical central 
portion of the heat dissipation body and covering a top of the 
heat conducting body. 

20. The heat dissipation device of claim 18, Wherein the 
locking device has four fasteners at four corners of the 
locking device, respectively, adapted for engaging With the 
printed circuit board, each fastener having a screW and a 
spring combined to the screW. 


